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ABSTRACT 

The configuration of CSM electrical source-to- 

distribution bus connections does not remain constant through- 

out a mission. Events such as Service Propulsion System 

burns and CM/SM separation dictate changes in ways energy 

sources are used and/or the way the energy is distributed. 

This memoraildurn describes these changes during manned Block 

I1 flights. The changes are also illustrated by a series of 

configuration charts. 
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Distribution Bus Configurations 
During Manned Block I1 Flights - FROM: W. H. Hodge 
Case 320 

MEMORANDUM FOR FILE 

The configuration of CSM electrical source-to- 
distribution bus connections does not remain constant through- 
out a mission. Events such as Service Propulsion System burns 
and Command Module/Service Module separation dictate changes 
in energy sources and/or distribution of that energy. This 
memorandum describes these changes during manned Block I1 CSM 
flights. The attached figures illustrate the various config- 
urations assumed during the mission. In addition, Table 1 
is a brief description of t h e  types of loads powered by each 
bus. 

From approximately one minute prior to lift-off 
until just after earth orbit insertion (EOI), the configura- 
tion is as follows: (Figure 1) 

__3 MAIN DC BUS A 
_3 MAIN DC BUSES A & B 
__t MAIN DC BUS B 

ENTRY BATTERY A _3 BATTERY BUS A 
ENTRY BATTERY B __f BATTERY BUS B 
ENTRY BATTERY C __f EDS BUS # 2  (LAUNCH 

VEHICLE INSTRUMENT UNIT) 

BATTERY BUS A _f MAIN DC BUS A 
BATTERY BUS B - MAIN DC BUS B 
BATTERY BUSES A G B - BATTERY RELAY BUS 

MAIN DC BUS A __f INVERTER #1 
MAIN DC BUS B - INVERTER #2 
MAIN DC BUSES A & B ---+ FLIGHT BUS 
MAIN DC BUSES A & B - FLIGHT & POST LANDING BUS 
MAIN DC BUS B - **NON-ESSENTIAL BUSES #1&#2 

ERTER # 2  
* AC BUS # 1  
_3 AC BUS #2 

"Mirror image connections are possible. 
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DRIFTING FLIGHT 
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After EOI, t,,e configuration is changed to that 
indicated in Figure 2 by disconnecting Battery Buses A & B 
from Main DC Buses A & B and Battery C from EDS Bus #2. At 
this time, power requirements would allow a switch to single 
inverter operation. By crew preference, however, the dual 
inverter operation will probably be maintained for reasons 
such as improved load balancing and increased reliability. 

PEAK POWER REQUIREMENTS 

For Service Propulsion System burns, the electrical 
system is configured to provide for the peak power demands of 
the SPS gimbal actuators. This peak power congiguration is 
the same as that used during launch except that Entry Battery 
C is not connected to any bus (Figure 1). Immediately follow- 
ing SPS burns, the configuration is returned to that used in 
drifting flight. 

DEORBIT & DESCENT 

Just before a reentry SPS burn, the electrical 
system is once more placed in the peak power configuration 
(Figure 1) with one addition - Entry Battery C is then con- 
nected to Main DC Buses A & B. This configuration is main- 
tained until C M l ' S M  separation. At separation the fuel cells 
and SM buses are eliminated leaving the Main DC Buses powered 
only by Batteries A, B, & C (Figure 3). These three recharge- 
able, 40 amp-hour capacity batteries thus serve three principal 
functions--additional energy supply for peak power requiiements, 
reserve source in case of fuel cell malfunction, and sole energy 
source for entry and post-landing periods when the fuel cells 
are no longer available. 

During descent on t h e  main parachutes, Battery 
Buses A & B and Entry Battery C are connected to the Flight 
and Post-Landing Bus. Following these connections and comple- 
tion of the RCS purge operation, the Batteries are disconnected 
from the Main DC Buses A & B y  leaving them without an energy 
source. After touchdown and stabilization, all connections 
with the Main DC Buses A & B are broken and Battery C is dis- 
connected from the Flight and Post-Landing Bus to b e  held in 
reserve until depletion of Batteries A and B. The Battery 
Relay Bus is also disconnected from Battery Buses A & B at 
that time. The configuration shown in Figure 4 is maintained 
until crew egress, at which time the entry batteries are all 
completely disconnected. 
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MISCELLANEOUS 

I n  a d d i t i o n  t o  t h e  above men t ioned  e l e c t r i c a l  
s o u r c e s ,  t h e r e  are  two p y r o t e c h n i c  c i r c u i t  b a t t e r i e s  i n  t h e  
CM. These b a t t e r i e s  a re  independen t  o f  t h e  rest of  t h e  
e l e c t r i c a l  s y s t e m  ( e x c e p t  t h a t  t h e y  c a n  be  backed-up by t h e  
e n t r y  b a t t e r i e s ) .  These  p y r o t e c h n i c  b a t t e r i e s  a re  c o n n e c t e d  
t o  t h e  p y r o  b u s e s  c n l y  when t h e  s p a c e c r a f t  p y r o  d e v i c e s  a r e  
t o  be  a c t u a t e d .  These p e r i o d s  a re :  

(1) Launch; f rom a p p r o x i m a t e l y  t h i r t y  m i n u t e s  b e f o r e  
l i f t - o f f  u n t i l  j u s t  a f t e r  e a r t h  o r b i t  i n s e r t i o n ;  

( 2 )  Rendezvous and  dock ing ;  

( 3 )  S-IVB/LM s e p a r a t i o n ;  

(4) CSM/LM s e p a r a t i o n ;  

( 5 )  From CM/SM s e p a r a t i o n  u n t i l  just a f t e r  touchdown 
and s t a b i l i z a t i o n .  

The c o n f i g u r a t i o n s  men t ioned  i n  t h i s  memorandum 
o n l y  a p p l y  t o  nomina l  o p e r a t i o n .  The E l e c t r i c a l  Power S y s t e m  
i s  f l e x i b l e ;  i t  c a n  be u s e d  i n  a l t e r n a t e  c o n f i g u r a t i o n s  ( e . g . ,  
s i n g l e  i n v e r t e r ,  s i n g l e  or d u a l  f u e l  c e l l s )  t o  p r o v i d e  f o r  
a c a s e  of equipment  f a i l u r e ,  n e c e s s i t y  t o  c o n s e r v e  c r y o g e n i c s ,  
or o t h e r  non-nominal s i t u a t i o n s .  

I 

1 - 3  I 

2031-WKH-mao W .  H .  Hodge 
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